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A better route to the tripeptide unit of geodiarnolide-B is investigated using the corresponding
amino acids i-alanine and Nemethyl-c-tyrosine.
Geodiamolidcs-A and B are the cyclodepsipep-
tides isolated from the marine sponge 'Geodia
species' by Chan and Tinto in 19871• Both the
compounds possess activity against the fungus
Candida albicans. Later, in 1990, Andersen iso-
lated geodiamolides C to F from the marine
sponge pseudaxinyssa species in addition to geodi-
amolides A and B.
Y= I. R = Me, GeodiamoliJc-A
Y = L R = H, GcodiamoliJe-D
Y= Br, R = Me, Geodiamolide-B
Y = Br. R = H. Geodiamolide-E
Y = CI. R = Me. Geodiarnolidc-C
Y= ('I. R = H, Geodiamolide-F
Structures of geodiamolide-A and B involve two
fragments", one fragment contains the tripeptide
unit and the other non-peptide. In this paper, we
are describing the construction of the tripeptide
unit of geodiamolide-B as outlined in Scheme I.
The tripeptide consists of two i.-alanine moieties
and one N-methyl n-tyrosine moiety. IBOC group
was used to protect the amino group and the car-
boxylic group was protected as ester. N-methyla-
tion of IBOC-tyrosine methyl ester was carried
out by our own new method:'. For the peptide
bond formation, EDC was used rather than DCC
since the byproduct was easily soluble in water.
The tripeptide 8 obtained as shown in Scheme I
was brominated to give the tripeptide of geodiam-
olide-B. The final product was confirmed through
IR, 1 H NMR, iJC NMR, mass spectrometry.
One advantage of this method is that, at the last
stage, one can bring about C-bromination or
C-iodination. In the Jou\lie et al.' method, iodina-
tion was done for the starting n-tyrosine itself so
that final tripeptide will be that of geodiamolide-
A. But by the above new procedure, tripeptide of
gcodiarnolide-A or -B can be obtained by iodina-
tion or hromination at the last stage. Here, we
carried out only C-bromination. The disadvantage
part is that, the deprotection of the phenolic OH
group at the end may require harsh condition
(like BBr:; or AICI,,) leading to some damage to
the molecule.
Experimental Section
Melting points were taken in open capillaries
and arc uncorrected. IR spectra were recorded on
Perkin Elmer 1600 series FT-IR spectrophotome-
ter, !H NT\'fR spectra on a Jeol 270 MHz or a
Bruker JoO MHz Spectrometer, I'C NMR spectra
on a Jeol 67.5 MHz or a Bruker 90 MHz spec-
trometer and mass spectra on a VG 70-250 SE
mass spectrometer.
Preparation of n-tyrosine methyl ester hydroch-
loride 2. o-Tyrosinc (10 g, 55.2 mmoles) was dis-
solved in dry MeOH (150 mL) and cooled to
We. Dry HCI gas was then slowly bubbled into
this solution for 2 hr. The solution was then con-
centrated under reduced pressure, followed by
azeotropie distillation with henzene (3 x 100 mL).








b. (BOChO, EllN. CH2Ci,
c. NaHMDS. Mel. THF
d. TFA, CHClJ
e. 'BOC-A1anine, BOP-CI, EtJN, CH,Cl1
f. LiOH. H20: THF, I: I




The solid was then stirred in Ci':\zClz, filtered and
dried, yield 11 g (47.5 mmoles, 86%), m.p. 262-
64°C (dec); [aMO" = - 4.25° (c, 5.6, CHJOH); IR
(nujol mull): 3339(5), 2938(5, 1741(s), 1613(s),
1514(s), 1225(s), 1105(s), 840(s) em-I; IH NMR
(270 MHz, CDCI,): 67.12 (2H, d, J= 8.5 Hz),
6.80 (2H, d, J= 8.5 Hz), 4.2(1H, dd, J= 7.0, 6.0
Hz), 3.79(3H, s), 3.20 (1H, dd, J= 14.7, 5.4 Hz),
3.1O(lH, dd, J= 14.7, 7.3 Hz); IJC NMR (67.5
MHz, CDCI3): 6 171.6(s), 158.5(s), 132.0(d),
126.2(s), 117(d), 55.6(d), 54.0(d), 36.7(t); FABMS
(Positive): m/z 197(M + 2-HCI, 72%), 180(18),
166(9),136(100),107(38).
N-'BOC-D-tyrosine methyl ester 3. To a solution
of 2 (5.2 g, 22~5 mmoles) in CHzClz (50 mL) was
added via a syringe Et.N (4.40 g, 43.5 mmoles),
followed by (BOChO (3.95 g, 18.] mmoles). The
solution was stirred for 2 hr at room temperature
and then diluted with EtO (100 ml.). It was then
washed with 10% NaHCO, (20 mL). The organic
layer separated was dried with Na2S04, concen-
tration under reduced pressure and the crude
product obtained was purified by column chroma-
tography using 25% EtOAc in pet. ether, yield 3
g (11.0 mmoles, 49%); [al6'l'C= -41.8° (c 1.75
CHCI3); IR(CHCIJ): 3595(s), 3433(br.s), 3013(s),
2955(s), 2934(s), 1712(br, s), 1614(s), 1514(s),
1368(s), 1174(s), 1017(s) cm1 - 1; 'H NMR (270
MHz, CDCl,): {) 6.95 (2H, d, J= 8.0 Hz), 6.72
(2H, d, J= 8:0 Hz), 5.05 (1H, d, J= 8.0 Hz), 4.52
{lH, 01), 3.71(3H, s), 3.<n(IH, dd, J= 11.6, 6.5
Hz), 2.98 (1H, dd, J= 14.0, 6.2 Hz), 1.42 (9H, s);
I.'C NMR (67.5 MHz, CDCl,): {) 173.0(s),
155.5(s), 155.4(s), 130.5(d), 127.5(s), 115.7(d),
80.5(s), 55.0(p), 52.5(q), 37.7(t), 28.4(q).
N-'BOC- N-methyl-O-methyID-tyrosine methyl
ester 4. Compound 3 (3.0 g, 11.01 mmoles) was
dissolved in THF (60 mL) and sodium hexame-
thyldisilazide (5.75 g, 36.2 ml, in THF). was
added to the above solution at O°C and stirred for
10 min. Methyl iodide (8.0 g, 56.4 mmoles) was
added at ()OCand the solution stirred for further
10 min. The solution was allowed to warm to
room temperature and stirred overnight. The
reaction mixture was then diluted with ether and
the solution was washed with saturated NH4C1
(50 rnl.), 20% aq. Na~SJO, (50 mL) and saturated
aq. NaCl (50 ml.), After drying the organic layer
over anhyd. Na~S04' solvent was removed under
reduced pressure. The crude product obtained
was purified by column chromatography (12%
ethyl acetate and pet. ether), yield 2 g (6.0
mmolcs, 54%); [aj61l'C = -12.8° (c, 4.5, CHClJ);
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IR (film): 3370(s), 2975(s), 2837(s), 1745(s),
1693(s),1613(s), 1585(s), 1439(s), 1248(s), 1175(s),
1035(s), 819(s) em -I; IH NMR (270 MHz,
COCl3): D 7.1 (2H, d, J= 8.6 Hz), 6.80(2H, d,
J= 8.3 Hz), 4.5 (IH, rn), 3.76 (3H, s), 3.73 (3.70)
(3H, s, rotational isomers), 3.20 (IH, rn), 2.95
(lH, dd, J= 17.0, 12.0 Hz), 2.7 (3H, s), 1.36(1.33)
(9H, s, rotational isomers); iJC NMR (67.5 MHz,
COCl,): D 171.0(-s), 158.0(s), 154.4(s), 129.7(d),
I29.0(d), 113.6(d), 79.6(s), 61.4(d), 54.7(q),
51.6(q), 34.3(t), 32.3(q), 28.0(q); LRMS (EI
mode): rn/z 323 (M+, 10%), 263 (19), 234 (42),
135 (15),107(31),88 (l00).
N-Methyl-D-methyl-o-tyrosine methyl ester 5.
N-1BOC-N-methyl-0-methyl-O-tyrosine methyl
ester 4 (1 g, 3.1 mmoles) was dissolved in CHCI,
(15 mL) and treated at (tc with trifluroacetic acid
(7.1 g. 61.9 mmoles). The solution was stirred at
room temperature for 2 hr and then concentrated
under reduced pressure. The resulting oil was dis-
solved in water (7 ml.) and neutralised with 5%
aq. NaHCO, and extracted with CHCl.1 (3 x 15
ml). The combined organic extracts were dried
with anhyd. Na2S04, concentrated and the crude
product was purified by column chromatography
(neat chloroform), yield 0.64 g (2.8 mmoles,
90%); [aMIIOC = - 9.9Ro (c. 5.0. CHClJ); IR (film):
3363(s), 2926(s). 2950(s), 2837(s), 2799(s),
1736(s), 1612(s), 1584(s), 1441(s), 1248(s),
1118(s), 822(s) ern "4; IH NMR (270 MHz,
COCIJ D7.07 (2H. d, J= 8.5 Hz), 6.80 (2H. d,
J= 8.7 Hz), ~.78(3H, s), 3.6(3H, s), 3.4( 1H, t.
J= 7.0 Hz), 2.89(2H, d, J= 6.6 Hz), 2.35(3H, s),
1.82( 1H, brs ); I3C NMR (67.5 MHz, COCI,): ?l
175.0(s), 158.4(s), 130.0(d), 129.0(s), 114.0(d),
6S.0(d), 55.2(q), 51.6(q), 38.6(t), 34.7(q); lRMS
(EI mode): m/z 223 (M+, 100%), 164(33),
147(11),76(63).
N- BOC-L-alanyl-N-methyl-D-methyl-D-tyrosin-
emethyl ester 6. At-15°C, BOP-Cl (2.0 g, '7.R5
mrnolcs) was added to a solution of BOC-alanine
(1.2-l g. 6.5R rnrnolcs ), El,N (0.79 g. 7.86
mmoles) and CHCI, (47 rnl.), The solution was
stirred for 30 min at - 15°C and concentrated to
half its original volume under reduced pressure.
This solution was then cooled to O°C and com-
pound 5 (1.2 g, 5.24 mmoles) in Et2N was added
dropwisc. The mixture was stirred at O°C for 4 hr
and then overnight at room temperature. The so-
lution was diluted with ether (100 mL) and
washed with water (20 ml.), 5% aq. HCI (20 rnl.),
5°1" aq. NaHCO, (20 mL) and saturated aq. NaCI
(20 mL). The organic layer was dried over
Na2S04, concentrated and the crude product pu-
rified by column chromatography (33% ethyl
acetate and pet. ether), yield 1.2 g (3.05 mrnoles,
59%), m.p. 37-39°C; [a16ooc = + 19.64° (c, 7.0
CHCI,); IR(CHCI3): 3430(s), 3018(s), 2945(s),
1740(s), 1703(s), 1649(s), 1514(s), 1411(s),
1248(s), 1177(s), 1030(s), 738(s), cm -I; IH NMR
(270 MHz, COCI3) : 6 7.04 (2H, d, J= 8.5 Hz),
6.75 (2H, d, J= 8.7 Hz), 5.42(1 H, d, J= 8.0 Hz),.
5.24(lH, dd, J=I1.6, 5.0 Hz), 4.45 (1H, rn),
3.72(3.71) (3H, s, rotational isomers), 3.69(3.67)
(3H, s, rotational isomers), 3.26(1H, dd.: J= 11.7,
5 ..2 Hz), 2.89 (IH, dd, J= 11.6, 8.5 Hz), 2.82
(2.81) (3H, s, rotational isomers), 1.38 (1.36)
(9H, s, rotational isomers), 1.22 (0.85) (3H, d,
J= 6.8 Hz, rotational isomers); I.1C NMR (67.5
MHz, COCl,): D 173.6(s), 17LO(s), 158.5(s),
155.0(s), 130.0(d), 128.5(s), 114.0(d), 79.4(s),
58.3(d), 55.2(q), 52.3(q), 46.5(d), 34.0(t), 32.5(q),




i-alanyl methyl ester 8. To a solution of com-
pound 7 (0.948 g, 2.49 mmoles) and i-alanine
methyl eser (0.62 g. 4.41 mmoles) in CH"CI2 (38
mL) at O°C, was added El,N(1.l2 g, 11.0
mmolcs), hydroxybenzotriazole (0.62 g, 4.53
mmolcs) and I-ethyl- 3-( 3-dimethylaminopro-
pyljcarbodiimidc (EDC) (2.5 g, 16.12 rnrnoles).
The solution was warmed to room temperature
and stirred overnight. After diluton with Et20 (75
ml.), the solution was washed with 5% aq. NaCI
(25 ml.), The organic layer was dried over
N a 2S0 ~ concentrated and purified by column
chromatography (33 to 50% ethyl acetate and pet.
ether), yield 0.5 g (I.OR mmolcs, 43'Yr,), m.p. 112-
14°; [ul?t( +64.2° (c. 2.7, CHeu; IR
(CHCI,): 3432(s). 3360(s). 2953(s). 1743(s).
16<;>7(s), 1612(s), I-lR5(s), 13(1)(s). 1240(s),
I096(s). 914(s) em I; .IH NMR (270 MHz,
CDCI,): D 7.1 (2H, d, I= R.S Hz), o.7R (2H, d,
./= 'iI.5 Hz), 5.o( 1H. dd, l= 11.0, (d) Hz); 5.2( IH,
d, .1=7.0 Hz), ·t55(IH. 111), 4.40(IH, m),
3.74(3H, s), 3.72(3H, s), 3.35( I H, dd, .1= 15.0,
5.6 Hz), 2.95(3H, s ), 2.87( I H, dd, J= 15.3, 11.2
Hz). IAO(3H, d, ./= 7.0 Hz), 1.31) (9H, s), (UN
;)H, d, l= 7.0 Hz); 11C NMR (67.5 MHz,
CDCIJ D 174.6(s). 173.3(s). 170.0(s), 15R.4(s).
15S.0(sJ. 130.0(-.,), 121).O(s), I 14.0(d), RO.O(s),
57.0(d). 55.4Iq). 52.5(q), 48.2(d), 46.6(d), 32.7(t),
31.()(q), 2R.4{,q), 17.6(q). 17.2(q); LRMS (CI mode,
NHJ m/z 4M (M +, 44%), 410(10). 392(2()).
263(18).
N-'BOC -t-alanyl- N-methyl-O- methyl- 3-bromo-
tyrosyl-r.-alanine methyl ester 9. To a solution of
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8 (0.07 g, 0.151 mmoles) in CHCl3 (2 mL) was
added bromine (1.28 mL in 8 mL of CHCI3) at
5°C and the mixture was stirred at this tempera-
ture for 3 hr. The reaction mixture was washed
with saturated NaHCO) (10 mL) and NaCi (10
mL). Organic layer was dried over MgSO 4 and
solvent evaporated to give crude product which
was purified by column chromatography (pet.
ether:ethyl acetate, 2:1), yield 0.062 g, (0.114
mmoles, 76%), m.p. 42-44°C; [a16ooc = + 36.6°
(c, 1.0, CHCl3); IR (CHCI3): 3435(s), 3014(s),
2983(s), 1743(s), 1696(s), 1660(s), 1500(s),
1457(s), 1279(s), 1189(s), 1022(s), 798(s) cm " I;
IH NMR (270 MHz, CDCl3): b 7.3 (IH, d,
J= 2.0 Hz), 7.1(IH, dd, J= 8.3, 2.0 Hz), 6.81(IH,
d, J= 7.7 Hz), 6.76(IH, d, J= 8.3 Hz), 5.57(IH,
dd, J= 11.0, 6.0 Hz), 5.2(IH, d, J= 7.0 Hz),
4.5(tH, m), 4.35(IH, m), 3.81(3H, s), 3.72(3.69)
(3H, s, rotational isomers), 3.32 (IH, dd, J= 15.0,
5.4 Hz), 2.95 (2.93) (3H, s, rotational isomers),
2.82 (IH, dd, J= 15.0, 11.0 Hz), 1.4 (3H, d,
J=7.0 Hz), 1.39 (9H, s), 0.96(3H, d. J=7.0 Hz);
I3C NMR (67.5 MHz, CDCI3): bI74.7(s), 173.3(s),
169.7(s), 156.0(s), 154.7(s), 133.6(d), 131.0(s),
129.0(d), 112.0(d), 111.4(s), 80.0(s), 57.O(d),
56.4(q), 52.5(q), 48.3(d), 46.7(d), 32.4(t), 31.O(q),
28.4(q), 17.6(q), 17.2(q); LRMS (EI mode): mlz
543(M+, 1%),470(3),402(4),3'69(7),341(100).
t-Alanyl- N-methyl-Q-methyl-J-bromotyrosyl-L-
alanine methyl ester 10. To a solution of 9
(0.170 g, 0.313 mmoles), in CHCI3 (2 mL) at O°C
was added trifluroacetic acid (0.64 g, 5.59
mmoles) and the solution was stirred at room
temperature for 35 min. It was then concentrated
under reduced pressure and the resulting oil was
dissolved in water (3 mL) and neutralised with
5% aq. NaHC03• The solution was extracted with
CHCl3 (3 x 20 mL), organic layer was dried with
K2C03 and concentrated under reduced pressure.
The crude product was purified by column
chromatography (5% methanol in chloroform).
The final product was found to be a viscous oil,
yield 0.123 g (0.278 mmoles, 89%); Ia162°c = +
28.4° (c, 1.05, CHCl3); IR (CHCl3): 3682 (br.s.),
3425 (br.s), 3020(s), 2958(s), 2933(s), 1742(s),
1683(s), 1639(s), 1514(s), 1500(s), 1258(s},
1057(s), 792(s) cm ' I; IH NMR (360 MHz,
CDCI3): b 7.34 (tH, d, J= 2.2 Hz), 7.10 (IH, dd,
J= 8.4, 2.2 Hz), 6.79(tH, d, J= 8.5 Hz), 6.70(IH,
d, J=8.0 Hz), 5.45(IH, dd, J=9.6, 6.7 Hz), 4.55
(IH, m), 3.84(3H, s), 3.75(IH, m), 3.71(3H, s),
3.25(IH, dd, J= 15.0, 6.6 Hz), 2.90 (2.89) (3H, s,
rotational isomers), 2.85(IH, dd, J= 15.0, 10.0
Hz), 1.75(2H, brs), 1.36(3H, d, J= 7.3 Hz),
0.98(3H, d, J= 7.0 Hz); 13C NMR (67.5 MHz,
CDCI3): b 177.6(s), 173.4(s), 169.6(s), 154.6(s),
133.6(d), 130.6(s), 129.0(d), 112.0(d), 111.3(s),
57.0(d), 56.3(q), 52.4(q), 48.0(d), 47(d), 32.4(t)
130.5(q), 21.0(q), 17.6(q); LRMS (EI mode): mlz
443 (M+, 16%), 410 (16), 341(25), 242(40),
173(25),113(14),42(100).
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